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Abstract 
Blood from most of the 250 residents of a non- 
miaratorv farming village in south-eastern Thailand 
was visually examined for malaria parasites monthly 
for 2 vears. Nearlv 97% of the oonulation had at least 
one (median=5) patent Plan&d&m falciparum infec- 
tion per year; 72% had one due to P. vivax 
(median=l). This contrasted with a slide positivity 
rate of 17% calculated from 12 months of passive case 
detection before the study began. Children l-9 years 
old had the highest mean monthly prevalence (51%) 
and highest geometric mean den&v (lo/500 white 
blood cells) Gf P. falciparum. Fewer ihan half the 
expected number of mixed infections were found but 
these were more common at high densities of P. 
falcifxzrum. Individuals over 19 vears old comnrised 
52% of the novulation but accounted for only i8% of 
P. vivaw a&i 32% of P. falciparum gametocytaemias. 
Fever rates were marainallv h&her in those below 10 
vears old (8%) but oc’curred wyth equal frequency in 
ihose with patent infections or negative. The spieen 
rate (89% staee 1) was 24% in those under 15 vears old 
and 7% in &se older. No malaria mortality was seen. 
P. falciparum cases treated for 10 d with 
cIcne+tetracycline (QT) cleared the infection as 
dose of 
mefloqui~~+s::f~~~xin~~p~$rne~&ernine (MSP). 
both treatments reduced densities in cases not cured: 
Apparently unsupervised compliance was no better 
with MSP than with QT. The role played by 
hyperendemic, cryptic foci in Asian epidemics of 
malaria may have been underestimated. 
Introduction 
Malaria suppression campaigns often leave behind 
small, persistent foci of transmission which may 
initiate catastrophic epidemics in neighbouring, non- 
immune populations. A common epidemic agent is 
human migration; emigrants from an endemic focus 
may, for instance? introduce the parasite into an area 
with no transrmssion but capable vectors. More 
explosive, however, because gradual acceleration of 
the epidemic reproduction rate is circumvented (MAC- 
DONALD, 1957), are outbreaks in non-immune groups 
that have moved into endemic areas to live or work, 
an increasingly common occurrence in countries 
where natural resources are dwindling (KONDRASHIN 
& ORLOV, 1985). In either case, a consequence of 
prolonged migration of infected persons may be the 
wide geographical dissemination of drug-resistant 
strains (CLYDE, 1987). 
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In Thailand epidemic surveillance is maintained by 
a vast and efficient network of professional and 
volunteer malaria workers who use as their principal 
tool passive case detection (PCD) (MALARIA DIW- 
SON, 1982). In PCD, records are compiled of those 
people who, having felt ill with symptoms of what 
could be malaria, present themselves to a government 
malaria worker or to a clinic. Since epidemics take 
place among non-immunes, and non-immunes in- 
fected with malaria almost always become seriously 
ill, this is a sensitive and economical means of 
detecting incipient outbreaks among the 10.5 million 
people living in areas of risk. PCD does not, however, 
accurately portray hyperendemic foci, where trans- 
mission is intense but the semi-immune inhabitants 
seldom display symptoms; as a result, reliance on 
PCD may underestimate national prevalence and 
overlook the precise sources of epidemics (BLACK, 
1968). Reports of malaria outbreaks in eastern Thai- 
land, for instance, have usually disregarded the 
enidemic source or have assumed some vague origin 
in the forest, despite lack of evidence of how a forest 
cvcle was maintained (MALARIA DIVISION. 1982X 
- In this report we describe a prosperous’ farming 
community in a well-developed section of south 
eastern Thailand that disnlavs few sians of malaria but 
which is, in fact, hyperendemic. D&g 24 consecu- 
tive months we compared how well different surveill- 
ance methods depicted prevalence in this village and 
the relative efficacv of auinine+tetracvcline (QT) or 
mefloquine+ sulfadoxine+ pyrimethamine . {MSP) 
treatment in reducing cases of Plasmodium falciparum 
infection. We used our findings to evaluate the 
meaning of the recent, apparent drop in number of 
cases in Thailand and to suggest modifications to 
current surveillance strategy. In subsequent papers 
we shall detail the dynamics of malaria transmission in 
this same community. 
Area 
Ban Phluang (village 7, Makaam Amphoe, Chanta- 
buri Province), in the south-eastern sector of Thai- 
land (12”48’N, 102”09’E), is a region of broad valleys 
and of hills ranging from 100 to 1000 m high. Except 
for a large forest preserve several kilometers to the 
north of the village, virtually all the area has long been 
cleared of native forest and replanted with rubber, 
rambutan, durian, mangosteen, and other tree crops 
interspersed with rice. The 48 houses at the study site 
constituted the eastern half of the village and were 
strung along a valley floor drained by a large, 
meandering, perennial stream fed by numerous tribu- 
taries. Orchard crops brought high prices and the 
village was relatively prosperous: many families had 
15 
wells, concrete latrines, and bicycles; some owned 
television sets or trucks. Residents seldom worked 
away from the village; they themselves sometimes 
hired workers from other eastern districts to help with 
the summer fruit harvest. Every January and Febru- 
ary hundreds of outsiders spent one or more nights in 
the village before making a pilgrimage to Buddhist 
holy places in the hills above the village. 
The nearest government malaria outpost was the 
malaria sector office, staffed by several technicians, 
about 6 km away on an all-weather road. The 
primary means of surveillance was by PCD; usually, 
no more than 60 min elapsed from time of arrival at 
the sector office until treatment, if required. All slides 
were re-examined weekly at the zone office, the next 
higher administrative level, in Chantaburi citv. Sever- 
al-times a year malaria workers held a one-evening 
clinic in the village and solicited blood lihns from 
people who had re:entlv felt ill (active case detection 
or ACD), or conducted mass surveys, usually in the 
schools. Combined PCD and ACD records for the 12 
months of 1982 accounted for 145 blood films from 
village 7, which included the study site, 16.6% of 
which were positive; as about 1000 people occupy 
village 7, this gives an annual narasite index of 24-l. 
Twice yearly, In March and August, house interiors 
were sprayed with fenitrothion at 1 g/m2 or DDT at 
2 g/m . 
Methods 
The research team stayed at the study site for 
8-15 d each month for 24 consecutive months. The 
first year of the study was from June 1983 to May 
1984; the second vear was from Tune 1984 to Mav 
Blood collection and examination 
Numbered thick and thin films were made monthly 
from each resident and Giemsa-stained (BRUCE- 
CHWATT, 1961). Slides were examined within 72 h by 
several microscopists at the malaria zone office. 
Subsequently all slides were re-examined by a single 
microscopist, unaware of the previous results, in 
Bangkok; about 3%, chosen at random, were ex- 
amined a third time by one of the investigators or 
another technician. The zone microscopists used a 
standard procedure to examine the slides (BRUCE- 
CHWATT, 1961): 3-5 min were spent on each thick 
film (700x oil immersion) before declaring it nega- 
tive; when parasites were found, the number occuring 
in the presence of 100 white blood cells (WBC) were 
counted. Zone microscopists counted 1737 WBC 
(geometric mean, n=50) during a routine negative 
examination, compared to 1670 WBC per examina- 
tion reported for 100 fields in another study (DOWL- 
ING & SHUTE, 1966). The re-checking microscopist 
used a fixed stopping point: thick lilms were ex- 
amined at 1000x (oil immersion) until 500 WBC had 
been seen (about 10-15 min per slide), and all 
parasites seen in that volume were recorded. All 
densities reported in this paper were calculated from 
the re-check examination. We had earlier determined 
(from 336 films) that 500 WBC were equivalent to 
232 fields of a grid reticule, 0.006 mm2, at 1000x; 
using the method of EARLE & PEREZ (1932), we 
calculate the mean WBC count for February 1985 
(n=165) to be 5500/mm3. 
Treatment 
Only those found positive during the initial slide 
examinations were treated; a malaria division em- 
ployee distributed drugs within 4 d of specimen 
collection. Although investigators routinely con- 
8rmed that treatment had been delivered, they did 
not witness drugs being taken. Chloroquine, sulfado- 
xine-pyrimethamine, and antibiotics are easily avail- 
able in Thailand (although not at Ban Phluang) and 
the possibility of occasional self-treatment cannot be 
excluded. 
The study incorporated changes in the treatment of 
P. falciparum malaria made by the government of 
Thailand in 1984. During the first year adults positive 
for P. fakipatum sexual or asexual forms were given 
oral quinine sulphate (600 mgx3X3 d), tetracycline 
hydrochloride (500 mgx3x 7 d), and a single 30 mg 
( 15 mg X 2) dose of primaquine, all begun on the same 
day (MALARIA DIVISION, 1982). In the second year 
adult cases were treated with a single dose of 3 tablets 
containing 750 mg mefloquine, 1.5 g sulfadoxine, 
and 75 mg pyrimethamine (MSP) as well as prima- 
quine (2x 15 mg) (MEEK et al., 1986). MSP was from 
recently manufactured (Hoffman-Roche) Thai gov- 
ernment stock. In both years the treatment for P. 
tivax was 1.5 g chloroquine base (3 d) and prima- 
quine (15 mgX14 d) (MALARIA DIVISION, 1982). 
Children received proportionately smaller doses 
according to an age scale issued by the government. 
Analysis of P. falciparum treatment data 
All age groups and both sexes were included and 
the presence of aametocvtes discounted. Resnonse to 
qui&ne+tetracy~line (QT) was analysed for June 
1983-lanuarv 1984 and that to MSP for Tune 1984- 
Jam&y 1985. Each period was divided into 7 
overlapping pairs of months: June-July, July-Au- 
gust, August-September, etc. Individuals positive in 
the lirst month of any couplet were put into one of 4 
categories determined by the results of the blood 
examination at the second month: (i) treated the first 
month, still parasitaemic in the second; (ii) treated, 
then negative; (iii) untreated, still parasitaemic; and 
(iv) untreated, then negative. Categories (iii) and (iv) 
included people whose parasitaemias were overlooked 
during the initial check, on which treatment was 
based. 
Spleen and temperature measurement 
-In 4 months-(November and December 1984 and 
Februarv and Tune 1985) s&ens were &Dated in 
supine subjects- by one of the investigatois, *a physi- 
cian, and recorded using the standards uggested by 
HACKETT (1944). In 2 months an attempt was made 
to measure the oral or axillary temperature of all 
subjects less than 15 years old regardless of whether 
they complained of symptoms. 
Results 
The study population fluctuated between 243 and 
256; data have been analysed from only those 
residents (excepting infants) who donated at least 8 
specimens in a year, approximately 72% of the 
population, a total of 3772 films. Nearly all villagers . _ 
had at least one patent episode of P. faiciparum each 
year (Table 1). with 82% of those oositive between 3 
and 6 times annually (Fig. 1); P. z&ax was found less 
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frequently. Mixed infections were <SO% of the 
number expected, regardless of whether comparison 
was made by year, age, or season (Table 2). Only 1 
subject, a 14 year old female, was not infected with 
either species during the entire 24 months. Both sexes 
had equal parasite rates in all age groups. Mean 
monthly prevalence for P. fulcipancm trophozoites 
was relatively consistent (38&7-g%) and appeared to 
be independent of changes in season or treatment; P. 
vivax was erratic, ranging between 5% and 25%. The 
occurrence of P. falcipattrm gametocytes, high 
trophozoite densities and prevalence in children did 
show marked seasonal fluctuations which are discus- 
sed elsewhere (ROSENBERG et al., 1990b). 
Children aged l-10 years were most frequently 
parasitized (Table 3). A significant drop in P. 
falcipurum prevalence occurred between age groups 
5-9 and 10-14 years; declines in prevalence of P. 
falciparum gametocytes and both forms of P. vivax 
were more gradual, but in all cases those >14 years 
old had significantly lower rates than did those aged 
5-9 years (Fig. 2). The percentage of adults harbour- 
ing sexual forms of P. tivux was so small that they 
may not have contributed significantly to its transmis- 
sion (Table 3). 
Parasite levels were low: 54% of P. falciparum and 
48% of P. vivax trophoxoite’ infections were disco- 
vered at densities of l-3/500 WBC. The second 
screening of specimens uncovered 2.8 times more 
positives than did the first; nearly all those initially 
missed had the lower parasitaemias (Fig. 3). Virtually 
all positive cases and identifications found at the first 
check were reconfirmed. Among the 89 mixed infec- 
tions, the frequency distribution of P. vivax densities 
(52.8% ~3/500 WBC) was the same as for single 
infections, but P. fakiparum densities (22.3% ~31 
500 WBC) were higher. 
Densities were highest in children; notably, P. 
falciparum gametocyte density fell sharply in the 5-9 
years old cohort, after which it remained constant 
(Fig. 4). The strong positive correlation between 
age-group prevalence and age-group density in P. 
fulciparum infections suggested that individuals most 
frequently infected would have the highest densities. 
A positive correlation was found (Fig. 5), relatively 
strongest in 14 year olds (r=0405, t ratio=1.66). 
Mean haematocrit was 35.2 for chrldren <lO years 
old, the same as that found in non-malarious rural 
regions of Thailand (HATHIRAT et al., 1976). Our 
calculated WBC count of 5500/mm3 was lower than 
previously reported for Thailand (HATHIFUT et al., 
1976), possibly because WBC were lost during 
dehaemoglobinixation (DOWLING i? SHUTE, 1966). 
Table 1. Number of individuals infected annually with Pksmo- 
diem falcipanml or P. viva% 
Individuals infected Annual 
P. faln’pmum P. &ax year 1 Y.== 2 mean (%) 
+ + 115 139 70.2 
+ 54 42 26.5 
- + 3 2 1.4 
- 4 3 1.9 
Totals 176 186 100~0 
*Percentage of those patent for each species at least once per year; 
mixed infections counted individually. 
Fever was reported more frequently in those ccl0 
years old (8.1%) than in those older (2*7%), but in 
both groups it appeared to occur independently of 
malaria infection (Table 4). It was possible that low 
grade fever was so common that it was unnoticed 
(MACDONALD, 1926); the mean temperature of all 
children < 10 years old in January and February 1985 
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Fig. 1. Annual frequency distributions of malaria prevalence in a 
population at Ban Phluang, Thailand. Individual prevalences were 
calculated as the proportion of months in which blood was examined 
(8-12) and found to be positive: Ft=Plamwdium f&ipanun 
trophozoites; Fg=P. faldpanrm gametocytes; Vt=P. &ax trophozo- 
ites; Vg=P. tiwax gametocytes. Distributions were calculated for 
each of the two years, then averaged; there was no evident difference 
between the years. Median frequencies are marked with plus signs 
(+). 
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Table 2. Observed and expected number of mixed and individual Pfasmodium fdcipanun and P. vivax infections’ 
Year 1 Year 2 
<lO years old 310 years old <lO years old 210 years old 
Species Obs Exp Obs Exp Obs Exp Obs Exp 
Mixed 18 35 Pf alone 160 143 42 4: 1:; 1: 52 5:: 
Pv alone 59 42 130 101 64 41 173 129 
pW$ve 395 158 395 175 1465 878 12 409 140 409 163 1608 817 1608 861 
G-test” 9.58 17.32 17.07 25.26 
P <OW5 <O.ool <oXto <O.ool 
‘Abbreviations: Pf=P. jiiki@um; Pv=P. vivax; Obs=observed; Exp=expected. Expected values were at least twice observed 
values for each of 24 months. Comparison of wet and dry seasons for combined ages not shown; ObsiExp for 
June-October=O.47, for November-May=O+I. 
‘Expected values from 2 x 2 contingency tables, 1 degree of freedom. G-test is log likelihood ratio test (SOKAL & ROHLF, 1981), 1 
degree of freedom. 
Table 3. Age distribution of malaria prevalence, 24 months 
Age (ye=s) No. 
<l 11 
Man-months 
49 
Pft 
0.33 
Cases/man-month” 
Pfg Pvt 
0.08 0.12 
pvg 
0.02 
:s 16 9 372 399 0.51 o- 0 0.10 0.09 0.17 0.24 0.03 0* 3 
lo-14 
IS-19 
:; 435 0.33 0.06 o-17 o-02 
578 0.37 0.04 0.12 0.01 
a20 110 2075 0.38 0.03 0.11 0+04 
“Pft=Plasmodium falcibarum asexual forms: Pfe=P. falcipancm sexual forms; Pvt=P. vivax asexual forms; 
Pvg=P. vivaw sexual’ forms. 
was 37.1%. The prevalence of enlarged spleens, 
which was generally low, appeared to increase from 
December to February and then fall (Table S), a 
pattern similar to that of transmission (ROSENBERG et 
al., 1990a). Only 3 deaths occurred during the 2 
years, all adult males and none attributable to malaria. 
Ages and parasite densities of those receiving 
treatment for P. falciparum infection were the same in 
both years. Clearance rates were identical for both QT 
and MSP (x2, P>O-1) (Table 6). The only significant 
difference found between the 2 treatments was that 
the mean age of those positive after treatment was 
lower for QT (P<O-01). Since treatment was based on 
the less sensitive lirst screening, drug recipients had 
substantially higher parasite densities than those who 
were positive and not treated. Infections responding 
to either form of treatment had the same initial 
geometric mean densities as those that did not (x2, 
P r=O*68, PMsp=O*33); initial densities of untreated 
111 ections .? which spontaneously remitted and those 
that did not were also the same. However, among 
those treated who did not clear the parasitaemia, a
disproportionate number were children < 10 years old 
(x2, Por<O-001, P~sp=O.O15). Both drugs lowered 
densities significantly even when they failed to clear 
the parasite; by contrast, densities in those who were 
not treated increased (2 sample ANOVA: 
P~,<O.OOl, P~sr<o+Ol). 
Discussion 
Typically, a child born at Ban Phluang and 
remaining there was infected with P. falciparum 
before the age of 1 year and remained infected 
throughout life. He or she would usually be positive 
for P. fakipatum for 6 months annually and, in most 
years, would have a patent P. vivar infection for 1 or 
2 months as well. Immunity would not build up to 
levels sufficient to reduce either parasite prevalence or 
density until about the age of 10 years, after which 
both would decline markedly but never disappear. 
Despite repeated infection during a period of develop- 
ing immune response, the child would seldom be 
seriously ill or display characteristic symptoms of 
malaria. 
Universal infection during infancy followed by 
decline of density, symptoms, and prevalence in early 
childhood are characteristics of hyperendemic foci 
everywhere (WILSON et al., 1950; MOLINEAUX & 
GRAMICCIA, 1980; CATTANI et al., 1986). In other 
attributes, however, malaria at Ban Phluang differed 
from that often described from Africa. The child 
spleen index was low (WHO, 1963) and, although 
acute malaria often kiIls children in Africa (BRUCE- 
CHWATT, 1952; McGREGoR~~~~., 1970; GREENWOOD 
et al., 1987), it did not do so at Ban Phluang. 
Furthermore, national health statistics uggest malar- 
ia contributes little to the rural infant mortality 
anywhere in Thailand (KANCHANARAKSA, 1987). 
The people of Ban Phluang probably receive better 
nutrition and medical care than do most residents of 
tropical Africa, but these factors alone do not 
sufficiently explain the low childhood mortality at Ban 
Phluang; malaria mortality was also low in a poor and 
remote hyperendemic Bangladeshi community 
(ROSENBERG & MAHESWARY, 1982). The key differ- 
ence between Asia and Africa may be the rate of 
incidence (MCGREGOR, 1965): a resident received 
about 15 sporozoite inoculations per year at Ban 
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Fig. 2. Mean prevalence by age (0) with 95% confidence intervals 
(vertical lines) based on pooled standard deviations; Ban Phluang, 
Thailand, June 1983-May 1985. Parasite mtmbers per 500 white 
blood cells analysed as logarithms; results shown as antilogs. As data 
were transformed, means may not be at centres of confidence 
intervals; data for infants are not shown as most were examined for 
fewer than 8 months/year. (Some of the data are also shown in Fig. 
4.) 
Phluang (ROSENBERG et al., 1990a), only 10% of the 
number received at some African foci (MOLINEAUX & 
GRAMICCIA, 1980; PAYNE et al., 1976). Long-term, 
sterile immunity to malaria does not develop naturally 
and the clinical severity of the disease may be 
correlated with superinfection; partial chemosuppres- 
sion of parasitaemia, for example, can reduce both 
fever and spleen prevalence without diminishing 
protective immunity (BJORKMAN et al., 1986). The 
minimum incidence necessary to maintain the semi- 
commensalism characteristic of hyperendemicity is 
unknown, but apparently Ban Phluang is closer to the 
$;chzkiiutd consequently healthier, than many 
Paradoxically, the re-checking microscopist ex- 
amined a smaller volume of blood than did the zone 
microscopists but found nearly 3 times as many 
positive slides. The increased accuracy at re-check 
was mostly due to the greater experience of that 
technician, but prolonged examination (10 min vs 
DENSITY (bg bass 21x31) 
0 2 4 6 8 >Q 
I I I, I I , I , I I 
. - _ loo- 
a - 
8 80- 
s _ 
: I 60 - 
4 - 
* 40- 
!s 
Y 
; 20 
< 
0 t I I I I I I I II I I 
3 6 12 24 48 W 199 399 799 1599 >1599 
DENSITY Iparasited I 500 WBC 1 
Fig. 3. Relationship between density and patency of Plasmcdium 
falcipanrm trophozoites determined by two examination methods. 
(The proportions of 1471 thick films found positive, at given densities 
per 500 white blood cells (WBC), are compared with the nnmber 
previously found positive, at any density, by microscopists routinely 
examining 100 fields for 3-5 min.) 
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Fig. 4. Parasite density by age (means (0) and 95% confidence 
intervals (vertical ines); based on pooled standard deviations. Details 
of analysis as for Fig. 2. Where infant data were too few to calculate 
meaningful confidence intervals, individual densities (0) are 
plotted.) 
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3 min) and higher magnification (1000X vs 700X) 
may also have been signikant factors. The zone 
microscopists were efficient at discovering all poten- 
tially dangerous parasitaemias, but the accuracy of 
special surveys aimed at estimating the number of 
semi-immune persons might be improved if slides 
were examined longer and at higher magnification. 
In general, densities and prevalences declined 
together as children grew older. We speculated that, 
since age cohorts with the lowest prevalence had the 
lowest densities, then individuals with the lowest 
prevalences would also have the lowest densities. 
Analysis did not strongly support this hypothesis 
(except possibly in those l-4 years old) and, as can be 
seen in Fig. 5, age restricted the range of densities 
more than individual prevalences, which remained 
widely scattered. These patterns suggest hat immun- 
ity to merozoites was a more important regulatory 
mechanism than was immunity to sporozoites, which 
would have been expected to reduce prevalence 
disproportionally to density (MOLINEAUX & GRAMI- 
CM, 1980). The imperfection of acquired inmnmity 
was also made evident in this and other (MILLER, 
1958.; BRUCE-CHWATT, 1963; SEGAL et al., 1974) 
longtudinal studies by the universality of adult 
infections. 
The number of mixed infections was much lower 
than expected. MOLINEAUX et al. (1980) have argued 
that this results from supression of one species by 
another. Indeed, about one-third of Thai patients 
successfully treated in a non-transmission area for 
apparently uncomplicated P. fulcipurum malaria sub- 
sequently developed patent P. vivax infection 
(LOOAREESUVYAN et al., 1987). Notably, though, 
when mixed infections were seen at Ban Phluang, P. 
fulcipurum densities were higher than in single infec- 
tions, a relationship described from Africa only in 
situations where mixed infections were more numer- 
ous than expected (MOLINEAUX et al., 1980). These 
observations imply that those residents of Ban 
Phluang with little immunity to either species display- 
ed most of the mixed infections, as young children 
did, but that once an immune response to P. 
fulcipurum developed it suppressed P. vivax schizo- 
gony, causing a drop in the apparent, but not 
necessarily the real, rate of mixed infections. 
The simplest explanation for our observation that 
MSP-which is administered in a single dose and is 
also prophylactic (CLYDE et al., 1976)-cured no more 
cases than did QT is that much of the drug delivered 
was not swallowed, probably because virtually no one 
felt ill. Those who received either drug and who were 
still parasitaemic the next month tended to have lower 
than expected densities, suggesting that many people 
partially complied. It also suggests that one or two 
days of quinine alone (SHY et al., 1985) was as 
efficacious as an incomplete dose of MSP in semi- 
immunes, who had lower densities than most drug 
trial participants. Since normally only the ill receive 
treatment, our finding will be of little practical 
significance except in mass drug distributions. 
Recently, much attention in Thailand has been 
given to malaria in transient persons who, because 
they are non-immune, display symptoms that swell 
the figures for annual parasite incidence (API). From 
1980 to 1984, for instance, API rose steeply and then 
began to fall, describing a curve that appeared to be 
iii. 
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Fig. 5. Individual correlations, by age, between parasite density per 
500 white blood cells and annual prevalence of Phmdium falcipamm 
trophozoites. (Each point represents the mean of two years’ data; 
densities were calculated from positive values only; 2 or more 
coincident values are indicated thus: A=2, l =3, A=4.) 
Table 4. Fever history as indicator of concurrent Pfasmo- 
dium falcipanun infection 
Fever 
Numbers observed 
Parasitaemia <lO years old 310 years old 
+ + 46 ~43 
+ - 19 41 
- 
- 
Totals 
+ 
- 
-. 
2; 
13&i 
1645 
805 3073 * 
B 
1.32 1.02 
>O.l >O.l 
“Totals of monthly individual paired blood examinations and 
histories. x2 calculated for 2 ~2 contingency, 1 degree of 
freedom. 
Table 5. Spleen rates among children and adults, 1984-1985 
Nov. Dec. Feb. Jun. Totals 
~15 years old 
Sample size 
Positive (%)’ 12” 254 z;: :: 
160 
23 
315 years old 
Sample size - 47 119 168 
Positive (%) f 11 6 7 
“89.2% of palpable spleens in children < 15 years old and all those in children > 15 years old were Hackett’s grade 1. 
Table 6. Relative efficiency of quinine + tetracycline and mefloquine + sulfadoxine + pyrimethamine for 
clearing Plasmodium fdc@-um trophozoites in a semi-immune population 
Treatmenta Follow-upb 
(Day 0) (Day 30) 
Sample 
size 
Cure 
rate’ 
Age 
(ye=) 
Densityd 
Day 0 Day 30 
1983 
8 
None 
None 
1984 
MSP 
MSP 
None 
None 
+ 55 
55;% 
+ fi: 
149 64?i% 
+ 45 
- 50 522% 
21.1 18.2 
25-O 22.4 
+ 151 26.1 
- 210 583% 29.3 ::; 
16.9 35.9 
24.9 22.4 
23.6 4.3 
29.1 3.7 
17.4 
7qO 
0 
6.4 
5f$ 
0 
aQT=quinine+tetracycline; MSP=mefloquine+sulfadoxine+pyrimethamine. 
bFollow-up: +=patent 30 d later; -=negative 30 d later. 
‘Cure rate: percentage of each treatment group negative after 30 d. 
dDensity: geome tr mean of trophozoites/500 white blood cells. ic 
correlated with a large ingress of gem miners, 
soldiers, and refugees to the eastern provinces and 
their subsequent departure as the mines were de- 
pleted, the border stabilized, and control measures 
estabhshed. Malaria among these people, and among 
farmers from non-endemic villages who sleep or work 
in the forest at night, accounts for almost all the 
reported malaria in Thailand (PINICHPONGSE, 1986), 
but probably only a small percentage of the real 
national prevalence. The dependence on PCD statis- 
tics helps to foster the illusion that hyperendemic 
malaria does not exist in Thailand (WHO, 1988). Not 
only do cryptic foci occur elsewhere in the south- 
eastern (THIMASARN i? BRANDLING-BENNETT, 1982) 
and southern provinces (R. G. Andre and R. Rosen- 
berg, unpublished observations), but the favourable 
vector habitat of rubber and fruit tree plantations is 
increasing (ROSENBERG et al., 1989a). The part these 
foci play in the development of drug resistance, 
infection of migrant workers and visitors, and mainte- 
nance of forest transmission is largely unexplored. 
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